WHAT IS CLAIMED IS; 



1 . A molecule comprising 
substance of interest, which peptide 
comprising: 



peptide which binds to a 
is identified by a method 





(a) screening a /first random peptide library 
with &<~T±?(st ligand, said first ligand 

specific binding partner of said 
jstanrffe of interest, to identify a first 
10 p£ptidj£/ \Jja£/ specif ically binds to said 

rs ty/L igand ; and 

(b) screening a second random peptide library 
a second ligand comprising said first 

^ptide identified in step (a) , to identify 
15 d second peptide which binds to said second 

'ligand and which binds to said substance of 
interest . 

2 . A molecule comprising a peptide which binds to an 
antigen of interest, which peptide is /identified by a method 
comprising : 

(a) screening a fir^t random peptide library 
with an antibody or antigen-binding 
derivative thereof that specifically binds 

25 to an anticnsn of interest, to identify a 

first peptide that specifically binds to 
said antibody or antigen-binding derivative 
thereof/ and 

(b) screening a second random peptide library 
30 with/ a compound comprising said first 

pept/ide identified in step (a) , to identify 
a /second peptide which binds to said 
mpound and which binds to said antigen of 
interest . 



3. The molecule ybf claim 2, in which said first 
random peptide library is sr different library from said second 
random peptide library. 
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4. The molecule of claim 2, in which said first 
random peptide library ±pr the same library as said second random 
peptide library. 



5 5. The molecule of/claim 1, in which said method 

further comprises comparj^a^ the sequences of a plurality of 
different first peptides/ i^fep^if ied as binding said first ligand 
in step (a) , to identify/a consensus binding sequence, in which 
said second ligand ofystep (b) comprises said consensus binding 
0 sequence . 



6. The molecule y6f claim 2, in which said method 
further comprises comparing the sequences of a plurality of 
different first peptides' identified as binding said antibody or 
5 antigen-binding derivative thereof in step (a) , to identify a 
consensus binding sequence, in which said compound of step (b) 
comprises said consensus binding sequence . 



The 



le lrfolfe'cul 



0 comprises a receptp^\^ ,,is 



e oLclaim 1 in which the first ligand 



8. The moleoale of claim 2 in which the antibody is 
the monoclonal antikx?ay 7E11-C5. 

5 9. The molecule of claim 1 in which the library of 

step (a) or step (bj^-^s a library of recombinant vectors that 
express a plural^^yyfof hi^terof unctional fusion proteins, said 
fusion proteinp c!ompa?£sing a binding domain encoded by an 
oligonucleotideyieomprising unpredictable nucleotides in which 

0 the unpredictable nucleotides are arranged in one or more 
contiguous sequences, wherein the total number of unpredictable 
nucleotides/ is greater than or equal to about 15 and less than 
or equal Jzo about 600. 

5 10. The molecule of/claim 2 in which the library of 

step (a) or step (b) is a library of recombinant vectors that 
express a plurality of he t^rof unctional fusion proteins , said 
fusion proteins comprising a binding domain encoded by an 
oligonucleotide comprising unpredictable nucleotides in which 
the unpredictable nucleotides are arranged in one or more 
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contiguous sequencers, wherein the total number of unpredictable 
nucleotides is greater than or equal to about 15 and less than 
or equal to aboi/t 600. 

5 11. The merL^cule of claim 1 in which the library of 

step (a) or step (m^\s a chemically synthesized library. 

12. A molecule comprising: an amino acid sequence 



a 10 selected from the group consisting of: 

GIINANDPLPFWFMSJP^TP^^PIDINASRALVSNESG (SEQ ID NO 



1) , 



rGALI 



/STPYADVGHDDAQSWRR (SEQ ID NO : 3) , 
PTF I SLTAEHLSS PKG (SEQ ID NO: 2) , 
"SSDAETNIRNDILTT (SEQ ID NO: 4) , 



15 



cgrayclsgnyn ] 
dlsrnldfgrfljLyn; 
rcspiwgisyptol#ssjnrpgvc 

and 

GHSNYCFVSTLiG^IPIVGFPSINARGLIHYGGSDPRLAA (SEQ ID NO: 5) ; 
or a binding poi/tion thereof 



13. A pepticife in-which the amino acid sequence of 
20 said peptide consists </f the sequence selected from the group 

consisting of : 

GIINANDPLPFWFMSPyTPGPAPIDINASRALVSNESG (SEQ ID NO: 1), 
CGRAY CLSGNYNI FG^^L^PGVSTPYADVGHDDAQSWRR (SEQ ID NO: 3) , 
DLSRNLDFGRFLIrf^NAYVPGFTPTFISLTAEHLSSPKG (SEQ ID NO: 2), 
25 RCSPIWGISYP^Ll/SSNPGVpM^SDAETNIRNDILTT (SEQ ID NO: 4), 

and 

GHSNYCFVSTLGM^IVGFPSINARGLIHYGGSDPRLAA (SEQ ID NO: 5); 
or a binding porti/on thereof. 



\|lf 14. A method of identifying 

a substance of interest, comprising; 



'peptide which binds to 



(a) 



35 



(b) 



a firfit random peptide library 
Lgap^T-^aid ligand being a specific 
partner of said substance of 
Ltify a first peptide that 
Is to said ligand; and 
screening a second random peptide library 
"with a/ compound comprising said first 
peptidfe identified in step (a) , to identify 
a second peptide which binds to said 
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10 



15 



20 



compound and which binds to said substance 
of interest . 



15. A method of identifying a 
5 an antigen of interest, comprising: 



(a) 



(b) 



screening a first 
with an antiboc 
derivative thereof 




tide which binds to 



andom peptide library 
or antigen- binding 
that specifically binds 



interest, to identify a 
hat specifically binds to 
antigen-binding derivative 



to an antigen 
first peptide 
said antibody^ 
thereof ; andy 

screening & second random peptide library 
with a igolecule comprising said first 
peptide }/&entif ied in step (a) , to identify 
a secorva peptide sequence which binds to 
said Molecule and which binds to said 
antiqfen of interest. 



16. The method of ^eflaim 14, in which said 
first random peptide library Jlb a different library from 
said second random peptide/library. 



17. The method of claim 14, in which said 
25 first random peptide/library is the same library as said 
second random pept/lde library. 



30 



35 



18 . 'I^^^Snethod of claim 14 in which the 
ligand is a rece^t^. 

19. The methefS of claim 15 in which the 
antibody is the monoclonal antibody 7E11-C5 



20 



The method of cLaim 14 in which the 



library of step (a) or 
recombinant vectors tha 
heterofunctional fusion p 1 
comprising a binding 
oligonucleotide comprisi 




(b) is a library of 
Jress a plurality of 
said fusion proteins 
tin encoded by an 
unpredictable nucleotidies in 



which the unpredictable/nucleotides are arranged in one 



82 - 



PENY2-379605. 1 



or more contiguous sequences, wherein the total number 
of unpredictable nucleotides is greater than or equal to 
about 15 and less than or equal to about 600. 



15 



21. The method /o£ claim 15 in which the 
library of step (a) or/ step (b) is a library of 
recombinant vectors tmat express a plurality of 
heterof unctional fusion proteins, said fusion proteins 
comprising a binding domain encoded by an 
10 oligonucleotide comprising unpredictable nucleotides in 
which the unpredictable nucleotides are arranged in one 
or more contiguous sequences, wherein the total number 
of unpredictable nucleotides is greater than or equal to 
about 15 aiafa less than or equal to about 600. 

ZZfT The method of claim 14 where the library 
of step jfai or step (b) is a chemically synthesized 
library^ 

23 . A method of detecting >Or measuring an 
analyte of interest in a sample, composing : 

(a) contacting a sample with a molecule 
comprising a peptide capable of 
specifically banding said analyte of 

25 interest und^r conditions such that 

specific >6inding between said 
molecule ^dnd said analyte can occur; 
and 

(b) detecting or measuring the amount of 
30 said /foinding in which the presence 

and/amount of said binding indicates 
th^ presence and amount , 
ispectively, of said analyte in the 
/sample ; 

35 in which said peptide is identified by the method of 
claim 14 . 



24 . The " method 
molecule is immobilized on 




claim 23 in which said 
ubstratum. 
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25. A method of determining the lo/fation in 
a patient of a tumor comprising: 



(a) 



introducing a molecule /comprising a 
peptide that specifically binds to 
a tumor antigen int^o the patient; 
and 



(b) 



10 



determining the 
patient of the 
in which the molecule is 
which said peptide is identify 

(i) 



detejef€abl 



id by 



15 



20 



(ii) 



25 



30 



sere 



rtng 



pepi4de\ 1 ibraj 



ocation in the 
le; 

labeled; and in 
thod comprising: 
a first random 
with an 
antibody or ant igen - 
bidding derivative 
t/hereof that 
specifically binds to 
said tumor antigen, to 
dentify a first peptide 
hat specifically binds 
to said antibody or 
antigen-binding 
derivative thereof ; and 
screening a second 
random pept ide 1 ibrary 
with a molecule 
comprising said first 
peptide identified in 
(i) , to identify a 
second peptide which 
binds to said molecule 
and which binds to said 
tumor antigen . 



26. A ^bb^ir^Beutic or diagnostic composition 
35 comprising the mjol^jsyle of claim 1; and a 

pharmaceutical ly/acceptaD^e carrier. 

27. A therapeutic or diagnostic composition 
comprising the molecule of claim 2; and a 
pharmaceutically acceptable carrier « 
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28. A therapeutic or diagnostic composition 
comprising the //molecule of claim 5; and a 
pharmaceuticallv/accqptable carrier . 

29 . A therapeutic /or diagnostic composition 
comprising the molecule/^ of claim 7; and a 
pharmaceutically acceptapjf^ Carrier . 

30 . A therapeutic/" or diagnostic composition 
10 comprising the molecule of claim 8; and a 

pharmaceutically acceptable carrier. 



15 



31 . A therapeutic/ or diagnostic composition 
comprising the molecule/ of claim 12; and a 
pharmaceutically acceptable carrier * 



20 



25 



30 



35 



3 2. A cor 
molecules of claim 1> 
said molecules diff< 



[pop iti ion izJompr i s ing a plural i ty of 
which said peptide sequences of 



33 . A molecule comprising a peptide or a 
binding portion thereof which binds to a ligand of 
interest, which peptide y±s identified by a method 
comprising: screening a/random peptide library with a 
ligand of interest, aaid ligand of interest being a 
peptide having a lencpch of between 5 and 40 amino acids, 
to identify a peptade that specifically binds to the 
ligand of interest, in which the ligand of interest is 
also specifically bound by an antibody or a receptor. 




olecule of claim 31 in which the 
having a length of between 10 and 20 



34 . t: 

ligand is a pep^ 
amino acids 



35. A method of /obtaining an image of an 
internal region of a sub j ecjt comprising administering to 
said subject an effective amount of the molecule of 
claim 1 in which said ^molecule is radiolabeled with a 
radioactive metal, anja recording the scintigraphic image 
obtained from the 4ecay of said radioactive metal. 
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10 



15 



20 



25 



30 



35 



36. A molecule comprising a peptide which 
binds to a substance of interest, which peptide is 
identified by a method comprising: screening a random 
peptide library with a/ ligand, said ligand being a 
peptide of 36 amino aci/as or fewer, in which the ligand 
is an epitope of an antigen that is specifically bound 
by an antibody or JLn which the ligand represents the 
portion of a receptor- ligand that is responsible for the 
specific binding/of the receptor to the receptor-ligand . 

37. 1 A p^ticje comprising the amino acid 
sequence WQGTHF (SEQ IxSlJkQ: 23) and the amino acid 
sequence LVSKNDSG (SE$ — jb^^JT^: 24) that specifically 
binds to an antigen of human\rostate carcinoma cells. 

38. \ A molecule comprising an amino acid 
sequence selected from the group consisting of: 

SFMDY^HTPEPKPAGYPNAYTDPKHPA (SEQ ID NO : 26), 
SSSIFDYAPFSWGSAGLSNSSINVFERS (SEQ ID NO: 27), 
SASLWDALG^WTTSAVPSYPRPHQTPGR (SEQ ID NO: 28) , 
SLGLPWIDVFQRSSAEPWPFGRTNLPRS (SEQ ID NO: 29) , 
SVHGAFLDSFFPkAADGPHGRGRLTSF (SEQ ID NO: 30) , 
EEKQGGRWSTMMPRfewCHEGGCGFLYYDAMTKPKTPPIMRTAA 
(SEQ ID NO: 31) \ 

LPRPFDDASWKLRAVKES?DJ^CGF^SPLLFPPYSGLPTFSSCD 
(SEQ ID NO: 32) , 

GSFESARGVTCIGNHSIGAHffl^PLRSYASFNRGSGRRH (SEQ 
ID NO: 33) , 

DQIGSRPQTTSRSISesfmfiNAKTi^QQDYAFSAPNAA (SEQ ID 
NO: 34) , 

LSDAWGNFTTSYRDSAGFPSHAMTTSQC^KRNHASRFP (SEQ ID 
NO : 3 5), 

VQLDDTSPRASGQETSQSEYDARPLLSKFi^PRPWSR (SEQ ID 
NO: 36) , 

IDSSKNRISGTGYLSFPHIRHANRRHMADDSN^APGPS (SEQ ID 
NO : 3 7 ) , 

WSIGTHTGPEGKFRIPCDRSGCGGTTLTHGGLNSSWPTGQHERP 
(SEQ ID NO: 38) , 

D P CEDG YWLS S VGRAGAS I RGCGAI RRS SRTLTAE YS^RASNH 
(SEQ ID NO: 39) , 
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GSKRSCWGTTISNYFRPVPEGCGSASSINPNTNTGRLPSLHRQ 
(SEQ IB NO: 40) , 

ssassgAgraehldldsvwgcgsqadmsrryspwygrprtgv 

(SEQ ID NO: 41) , 

5 nvmwssskaWrdcsqvppggcgpvnrhrasppltpfrhgsir 
(seq id nov 42) , 

pltsgssseyr^irddcpvykyatncprlnfspsryspf (seq id 

NO: 43) , 

GDAYGG I FSRPRQGLADS Y I HAS YTGKHFFRGPRP PTR (SEQ ID 
10 NO: 44) , \ 

STCIGAEGEWKSFHNFLQCRDATSTSSSTLDPTALRFG (SEQ ID 

NO: 45) , \ 

YSATLWDQFGSRQVEDWSNRHASSALPFASRASVLGSR (SEQ ID 
NO : 4 6), 

15 ILGWPFLTGLGDSTW^GRmaE^S (SEQ ID NO : 47) , 

SIPSFSMWLNQLGSA^P^^N^QDRSD (SEQ ID NO: 48) , 
SRDDIFTGGPLVLF^SKS^fHDVHSMR (SEQ ID NO: 49), 
RAELVNWYEWFHV'l^A^PyiNSHNMT (SEQ ID NO : 50), 
GAPVWRGNPRWRG^G^KWPGCGNGPMCNTFTPARGGSRNNGP 

20 (SEQ ID NO: 51) , \ 

GSASSCFPNFTARGVTVGFFGCGSPAHPAAPRVL.NPATDFPAP 
(SEQ ID NO: 52) , ^ 

VFRRTARSSRPIGATVFPWYGCGNSNDETLPHHDSPPSFFLGA 
(SEQ ID NO: 53) , \^ 
25 NTCWTDLFWHGLPGGDLPRDGCGLPvSELTTHPSRERRDASEN 

(SEQ ID NO: 54) , \ 

I DWNWLERGQHNRG YLHS F PDAKSQ PTRG PRVAPNGND (SEQ ID 
NO: 55) and \ 

GRGSDMREHWPWSMPLILDQHANDPSPRAQSHYYSHPF (SEQ ID 
30 NO: 56) . 

39. A\ molecule comprising an amino acid 
sequence selected fr^m the group consisting of: 

VSTGWSGTPRWCAPG|^K^5GQGNGPRWTTLTPDLGGTRKYGP (SEQ ID 

35 NO: 57) , 

GAPLWCEKLSGTGSpe£*JW£i^^ (SEQ ID 

NO: 58) , 

GPPVWSAKSRWTG'kSVLNWPGCGKVXSCSTYTPSRDRSRKSDP (SEQ ID 
NO: 59) , 
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10 



15 



20 



25 



30 



35 



3KGPTNKTFSHSRGGTQKSGL (SEQ ID 



GSALLTSKGCVRGPGGLMRPGCGNDRLGKSSTYAHGGWIKTGP (SEQ ID 
60) , 

gWwSGDNRWRGSSPLKRPGCGNGAKCNTLKDNRKDSRKTKH (SEQ ID 
NO\: 61) , 

G PLLPGEAAVHGARGLMRSGCGNGPTWNRLTAACRDSRNKGP (SEQ ID 
NO: \62) , 

gspvWgstrwtghgwfrsqgcgnvprtnscapagkdsqnkgp (SEQ ID 

NO : 6\) , 

gapvwrgnrwcsdngelerpgcgygprfnilppgrgnsrkpsp (SEQ ID 

NO: 64) 

GSSGWKVK^RCGGPGTLQRPGCGNLPLGHTFPPTRGGSHMEGA (SEQ ID 
NO: 65) , 

GPRSWMGQPR6§DAGSCKWAGCGDAPMWRASTPGHGGPPNRGS (SEQ ID 
NO: 66) , 

tfQGCGTGPVSRTFTSAQGRSRNKTS (SEQ ID 

NO: 67) , 
GAPWGDILWC 
NO: 68) 

GAPVSRGKPACGGFWG^/^FWPGCGNASMCKTFTNGHGVSSDNGH (SEQ ID 
NO: 69 A, 

GAHGYKNGSTCTGLGGWRC^GCGKGAMCNNPSPAGGAYHNQGP (SEQ ID 
NO: 70) , 

G PQGSEHQCCSGHWGLKFPGdpNGPICNNFTALRGASRKNGP (SEQ ID 
NO: 71) , 

GEPWCRHSGGRVQGGLDWLGCG\)GPLRYTVTPARGGPSKHGP (SEQ ID 
NO: 72) , 

GLSLVRGDSWGSGAGGWKRHGCGHdf MYNPQTPARGGSCTRNT (SEQ ID 
NO: 73) , 

VSRAWSGKPRLMGSHGLNCPGCGKGH^GIMFIPDPAGSANTPP (SEQ ID 
NO: 74) , 

II ITPRLVESRDKAL (SEQ ID 

NO: 75) and 

ADPVCSRKPDGGGLRGLRWPGCGKGPILYl^YTAARGGSRNNGP (SEQ ID 
NO: 76) 




40. The 
interest of claim 
VTSAPDTRPAPGSTAPPAH* 
thereof.. 




ecule which binds to a ligand of 
hich said ligand comprises 
^PDTR (SEQ ID NO: 9) or a portion 
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41. A therapeutic or diagnostic composition 
comprisiri^a molecule chosen from the group of molecules 
of claim 3 8 ^*5£l a^ph^rmaceutically acceptable carrier. 



10 



15 



20 



25 



30 



35 



4^-v-4^~-t±ifejapeu^ic or diagnostic composition 
comprising a molecule chosen from the group of molecules 
of claim 3 9 and a pharmaceutical ly acceptable carrier. 



43. A molecule that binds to polymorphic 
epithelial mucin, comprising an amino acid sequence 
represented by the formuYa: 

R 1 R2R3R4R5R 6 R 7 R8R9R9R 1 oRliRi^i3Ri4Rl5^16^17^18^19^-20^21^-22^-23^24^25^26 
^27^28^29^30^31^32^33^34^35^3^37^38^39^40^41^42^43 (SEQ ID NO: 88) 
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30 



35 
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